Fluctuations in water table height tend to generate an unsaturated zone located below the water table. It is not well understood how water saturation is affected by trapped air in this unsaturated zone. In this study, water characteristic curves for primary drainage, wetting, resaturation (under the water table), and secondary drainage cycles were measured using a one-dimensional sand-filled column. It was assumed that the pore air pressure was atmospheric and that the effect of air pressure in the discrete air bubbles could be neglected. The experimental results showed that, in the resaturation cycle, the water saturation under positive water pressure increased with water pressure and exceeded that of the water table level whereas, in the secondary drainage cycle, the saturation change was rather small indicating that the water pressure -saturation relationships in resaturation and secondary drainage cycles below the water table were irreversible. Under the conditions considered in this study, the increase of water saturation in the resaturation cycle was found to be largely controlled by the upward movement of trapped air bubbles. The obtained water retention data for the secondary drainage cycle indicated that the relationships can be affected by the maximum resaturation level that the soil has experienced. This suggests that a unique definition of the secondary drainage curve may not be appropriate when the soil has experienced resaturation.

